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The invention concerns a com- 
pound of formula (I) wherein: R' is 
of the formula -NHC(-OXl-4C)alkyl. 
-NHS(0),»(1.4C)alkyl wherein n is 0, 
I or 2 or R» is hydroxy; R^ and R^ are 
independently hydrogen or fluoro; R* 
is hydrogen, methyl, ethyl or oxo; R^ is 
hydrogen. (l-6C)alkyl. (2-6C)alkenyl, 
(2-6C)alkynyl or of the fomiula 
R*(CH2)ro- wherein either m is 1-4 and 
R^ is, for example, trifluoromethyl. 
difluoromcthyl. fluoromethyl. (1- 
4C)alkoxy. (l-4C)aIkyl S(0)p- wherein 

p is 0. I or 2, (l^)alkanoyloxy, di-(N-(l-4C)alkyl)amino. N-((l-4C)aIkylXl-4C)alkanoylamlno. cyano. caiboxy. (l>4C)alkoxycarbonyl, 
carbamoyl. di.(N-(l-4C)alkyl)carbamoyl. N-((l-4C)alkyI)(l-4C)alkanesulphonamido. NL((|-4C)alkyl)-di.Qi3.(i.4C)alkyl)ureido or 
of the formula -0C(-0)NR''(R8) or -N(R5^02NR7(R8) wherein R^ and R* are independently hydrogen or (l-4C)alkyl and R' is 
(l-4C)alkyl; or m is 2-4 and R« is. for example, hydroxy. (l-4C)alkanbylamino, amino, (l-4C)alkylamino. (l-4C)alkancsulphonamido, 
uieido. di-(N3-(l-4C)alkyl)ureido or of the foimula -NHS€)2NR7(R8); and phannaccuiicaUy-acccptabIc salts thereof; processes for their 
preparation; pharmaceutical compositions containing them and their use as antibacterial agents. 

C\ ■ - ■ 
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XGE^?f DERIVATIVES AND THEIR USE AS ANTIBACTERIAL 



The present iiiverili'on relates to anfiKoiSc compounds, in particul^ to 



anifiMoficcomp^^uhds^^^^^ 
5 further relates to processes for their preparation, to intermediates useful in their preparation, 
to their use as therapeutic agents and to pharmaceutical compositions containing them. 

The international microbiological community continues to express serious concern 

evolution ofratibiotrc resistance could result in strains against which cmrently " 

available antibacterial agents will be ineffective. In general, bacterial pathogens may be 
10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The compounds of the present invention 
are regarded primarily as effective against Gram-positive pathogens because of their 
particularly good activity against such pathogens. 

^ Q'^-Positive pathogens, for example Staphylococci, Enterococci, Streptococci 

Wihycobacteria^ are parti^^^^^^ 

which are both diffjcuh to treat and difficult to eradicate fiom the hospital environmem once 
iblished.-Examples-of-such-strains-aPMnefiueittinresistamste^^ 



methicillin resistant coagulase negative st^hylococci (MRCNS), penicilUn resistant 
20 Streptococcus pneumoniae and multiply resistant Enterococcus feecium. 

The major clinically effective antibiotic for treatment of such resistant 

Gram-positive pathogens is vancomycin. Vancomycin is a glycopeptide and is associated 
^ with nephrotoxicity and ototoxicity. Furthermore, and most importantly, antibacterial 

resistance to vancomycin and other glycopeptides is also appearing. This resistance is 
25 increasing at a steady rate rendering these agents less and less effective in the teeatmem of 
Gram-positive pathogens. i 

The presem inventors have discovered a class of antibiotic compounds containing 
an oxazolidinone ring which has useful activity against Gram-positive pathogens including 

MRSA and MRCNS and, in particiUar. against various strains exhibiting resistance t^ 
30 j^^pomycin and agdnstE. faecium strains r^istant to both aminoglycosides and clinically 
used p-lactams. 



ISDOCID: <WO S727ie8A1 I > 



W097/27188 FCiVGB97«KH69 

-2- 

the art and which has good activity ag^ 
including-prganismsicnpwrtBij?^^ 



cpinparisoirwitln;<H^^ 
5 J.Med.Chem. 1990, 33, 2569-2578 and Chung-Ho Park et al in J.Med.Chem. 1992, 35. 
1 156rl 165) the compounds also possess a favourable toxicological profile. 

Accordingly, the present invention provides a compound of the formula (I): 




>^ . a) 

wherein: 



RSs of the formula .NHC(K>)(l^)aIkyl,-NHS(0)„(l^)^^ 1 ^2 or 
R is hydroj^; — - > — ^ — - — — - — ^ — ^ 

and are independently hydrogoi or fluoio; — 

Rijs^ydragenrmethylreft hyl or 0x0; 



R is hydrogen, (1.6e)alkyl,(2-6C)alkenyl.(2-6C)alkynyl or of the formula R*(CH2^^^ 
wherein either mis 1-4 and R** is trifluoromethyl,difluoromethyl,fluoromethyl, ^ 
(l-4C)alkoxy.(1.4C)alkyl S(0)p. wherein p is 0^ 1 or 2,(1 -6C)alkanoyloxy, 
diKNKl-4C)alkyl)amino.liK(i^C)alkylXl-4C)alkanoyl^^ 
20 (l-4C)alkoxycarbonyl, carbamoyl, mi^G)alkylcarbamoyl, di.(N-(r^G)alkyl)carbamoyi, 
N-((l-4C)alkyI)(l-4C)alkanesulphonamido,M*-((l-4C)alkyl)ureido, 
N'-((l-4C)alkyi>N'-((MC)alkyl)ureido,N'K(l-4C)alkyl)-di-(N'^ 

or of the formula -OC(=0)NR\r«) wherein R' and R» are independently hydrogen or' 

(l-4C)alkyl or ofthe fonnula-N(R')S02NR\R») wherein R' and R» are as hereinabove 
25 defined and R' is (l-4C)alkyI; 

or m is 2-4 and R^s hydroxy. (1 ^Qalkanoylamino, amino, (MC)alkylam^^ 
( (V-4C)aUcanesulphonamido,ureido,N'-((l^C)a^^ 

the formula - NHS02NR'(R^ whercm r' and R« are as hereinabove defined; 
r and pharmaceutically-acceptable salts thereof. 
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In this spcicificatiQri. the generic. term "alkyl" includes straight chaihed and ? 
branched structures, for example (l-6G)alkyl includes propyl, isopropyl and ^d^butyl. 

- -However, referencestoindividaail-alksrl-poui® such as "propyl" are specific fortfifestraight^ 
chainr Version oiay;"ahcl"references toTindiviaual'Birancfiec^ alkyrgroupFsuchas^" 
5 "isopropyl" are specific for branched-chain versions only. An analogous convention applies 
to other generic tenns. 

Examples of (l-4C)alkyl and (l-6C)aIkyl include methyl, ethyl, propyl, isopropyl 

and^4>uQfl;-examples-ofl!K^ ^)alkylcarbamoy l-lm;ltmeWt hyl^ 

ethylcarbamoyl; examples of di(M-(l-4C)alkyl)cari)amoyl include di(methyl)carbamoyl and 

10 di(ethyl)carbamoyl; examples of (1 -6C)alkylS(0)p- include methylthio, ethylthio, 
methylsulphinyl, ethylsulphinyl, methylsulphonyl and ethylsulphonyl; examples of (2- 
6C)aikenyl include allyl and vinyl; examples of (2-6C)aIkynyI include ethynyl and 
2-propynyl; examples of (l-4C)alkoxy include methoxy, ethoxy and prppoxy; examples of 
(l-6C)alkanoylamino include acetamido and propionylamino; examples of 

IS 4C)alkyl)(l-4C)alkanoylamino include M-methylacetamido, H-methylpropionylamino and 
M-ethylacetamido; examples ofl[lH6C)alkah;Mulpfi6iiimi methanesulphonamido 
and ethanesulphonamido; examples of N-((l-4C)alkylHl-4C)alkanesulphoiiamido include 

Nr^tl^d)=methanesuIphonamido,^-(methy4)ethanesulphonamido-andii= 



(ethyl)ethanesulphonamido; examples of (l-4C)alkanoyloxy include acetyloxy and 
20 propionyloxy; examples of l5l-(l-4C)alkylamino include methylamino and ethylamino; 
examples of di-(H-(l -4C)alkyl)amino include di-H-methylamino, di-(li-<^yl)amino and 
H-ethyl-H-methylamino; examples of (l-4C)alkoxycarbonyl include methoxycarbonyl and 
ethoxycarbonyl; examples of ]:i*-((l-4C)alkyl)ureido include H'-methylureido and 
N'-ethylureido; examples of N'-((l-4C)alkyl)-M^-((l-4C)alkyl)ureido include H' -methyl- 
25 N^-methylureido, N'-ethyl-H^-methylureido and N'*ethyI-M'-ethylureido; examples of 
H'-((l-4C)alkyl>di-(N-(l-4C)alkyl)ureido include N'-methyI-di-(N'.methyl)ureido, 
N'-ethyl-di-(N^.methyl)ureido and N'-methyl-H'-ethyl-H^-methylureido; examples of 
U^-ii 1 -4C)alkyl)ureido include H^-methylureido, and N^-ethylureido; and examples of 
di-(N'-(l-4C)alkyl)ureido include di-(H'-methyl)ureido. H^-ethyl-H^methylureido and 
30 di-O^iethyOureido. 

The compounds of the present invention have a chiral centre at the CS-position. The 
pharmaceuticailly active enantiomer IS of the fonnula (l A): 
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r3 
(lA) 



The present mvention includes the pure enantiomer or diastereoisomer depicied above 



25 



and mixtures of the 5(R) and 5(S) enantiomers or diastereoisomers. for example a racemic 
mixture or equal mixtures of diastereoisomers. Ifa mixture of5(R) and 5(S) is used, a larger 
amount (depending up on the ratio of the enantiomers or diastereoisomers) will be required to 
achieve the same effect as the same weight of the pharmaceutically active enantiomer. O 
10 I?urthennore, some compounds of the formula (I) may have other chiral centres. 

It is to be understood that certain compounds of the formula I can exist in solyat6d as 
well as unsolvated form such as. for example, hydrated forms. It is to be understood that the 
e ncompasses all such s olvated forms whjch possess^a ntibac^^ activity. 

Suitable pharmaceutically-acceptable salts include acid addition salts such as~^ 
15 hydrochloride, hydrobromide. citrate, maleate. methanesulfonate, fumaite^and salts formed 

with phosphoric ana suitunc acid. In-aiiother aspect" ^itable salts are base salts such as ~ 

sodium, an alkaline earth metal salt for example calcium or magnesium, an animonium^^o^ 
tetra.(2-hydroxyethyl)ammonium salt, an organic amide salt for example triethylamine, 
motpholine, N-miethylpiperidine. M-ethylpiperidine, procaine, dibenzylamine, N,N- r% 
20 dibenzylethylamine or amino acids for example lysine. There may be more than one cation 

or anion depending on the number of charged functions and the valency of the cations or 
anions. A prefenedpharmaceutically-acceptable salt is the sodium salt. 

However, to facilitate isolation of the salt during prepar^on, salts which are less 
soluble in the chosen solvent may be preferred whether phattnaceutically-acceptable or not. 

The compounds of the formula a) may be administered in the form of a pro-^^^ 
which is broken down in the human or animal body to give a compound of the formula (I). 
Examples of pro-drugs include in-vivo hydrolysable esters of a compound of the formula 
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Ah in-yiyo. hydrplysableesterof ^^^^^ of idie fonnula (iX«onUunihg carttoky 

or hydroxy group is, for example, a pharinaiceutically-acceptable ester which is hydrolysed 
-ittihe hximan oranimal body to-produce^ 



phara»»micially-accepia ~ 
5 example methoxymethyl; (l-6G)aIkanoyloxy methyl esters, for example piyaloyloxymethyl; 
phthalidyl esters; (3-8C)cycloalkylcarbonyloxy-(l-6C)alkyl esters, for example 
1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onylmethyl esters, for example 5-methyl- 

ii«colen=2=onylmethylrand (i^6Qalkaxycatbonyloxyethyl esters, for example — 

l-methoxycarbonyloxyethyl; and may be formed at any carboxy group in the compounds of 
10 this inyention. 

An in-viyo hydrolysable ester of a compound of the formula (I) containing a 

hydroxy group is, for example, a pharmaceutically-acceptable ester which is hydrolysed in 

the human or animal body to produce the parent alcohol. The term includes inorganic esters 

such as phosphate esters and a-acyloxyalkyl ethers and related compounds which as a result 

15 ofthe in-vivo hydrolysis ofthe ester breakdown to give the parwit hydroxy group, 
^anqd® of a-acyldx^ - - - - 

- 2,2-dimethylpropionyloxymethoxy. A selection of in-yivo hydrolysable ester forming 
-g roups for hydro xy-indude.alkanoyJ^bcnzoy4y^eHyiaG€^^d-substitutedTben2oyl^d 



phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and H- 

20 (dialkylaminoethyl>M-alkylcarbamoyl (to give carbamates), dialkylaminoacetyl and 
carboxy acetyl. 

Preferred compounds of the invention comprise a compound of the formula (I), or a 
pharmaceutically-acceptable salt thereof, wherem the substituents R' to R' have the values 
disclosed hereinbefore or have any of the following values : 
25 a) Preferably r' is of the formula -NHC(=0)(l-4C)alkyl. 

b) Most ineferably r' is acetamido. i 

c) In another aspect R' is hydroxy. , 

d) Preferably one ofR^ and R^ is hydrogen and the other is fluoro. 

e) Preferably R" is hydrogen, methyl or oxo. 
30 f) More preferably r" is hydrogen or oxo. 

g) Most preferably R** is hydrogen. 
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: N ^ - and R<'is trifluoromctiiyl, (Me)aIkpxyV(l-4C)alkylS(OV (wherein p is 0, 1 or 2), 



or 



dtHg^l -4G)atkyl)carbamoyl. or m is 2 or 3 and R^ is hydroxy or^"^^- 
5 (l-4C)alkanoylamino. 
i) More preferably, R* is methyl, ethyl, 2, 2. 2-trifluorbethyl, 2-methoxyethyl. 

methylthiomethyl, methoxycarbonylmethyl, carbamoylme&yl, 

Ji-<U-i»«^tliyi)caiba»uuylmediyl.2-hyd roxyethylor2-(acetamido)ethyl. 
j) Most preferably is 2-fluoioethyl. 



10 



Therefore, in another aspect of the invention preferred compounds of the invention 
comprise a compound of the formula (I) wherein : 

a) R' is of the formula -NHC(=0)(l-4C)alkyl; 

15 R^ and R^ is hydrogen and the other is fluoro; 

^R^tshydrogeii, rSetKy Por raco; ''^ — " ~ -~ .■ ■ . .. — : 



R is (l-6C)alkyl or of the formula R^(CHi)„^hferein either m is 1 or 2 and R^s 

tri fl uoromftthy U4^allooxy.il^alkyJSfl^^ or 2) , 

(MQalkoxycarbonyl, carbamoyl, M-(l-4C)alkylcarbamoyl, or 
20 di-(N-(l-4C)alkyl)carbamoyl.ormis2or 3 andR^ishydroxy 6r(l-4C)alk^^ 

b) R' is of the formula TNHC(=0)(l-4C)alkyl; 
R^ and R-' is hydrogen and the other is fiiioro; 
R'* is hydrogwi, methyl or oxo; 

25 is (1.6C)alkyI or of the formula R«(CH2)„. wherein either mis lor 2 and rSs 
trifluoromethyl.fluoromethyl,(l-4C)alkoxy,(l^C)alkyIS(OV(whereinpisO. 1 or 2), 
(l-4C)alkoxycarbonyl, carbamoyl, M-(l-4C)alkylcarbamoyl, or 

di-(H-(l-4C)alkyl)carbamoyl. or m is 2 or 3 and R* is hydroxy or (l-4C)alkanoylaniino. 

30 c) R' is acetamido; 

R^ and R' is hydrogen and the other is fluoro; 
\ R'* is hydrogen, methyl or oxo; 
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is (lr6C)alkyi,OT, Q^4i^;f^ 
trifluoromethyiai-4C)alkoxy,(l-4C)aakylS(0)p-^^(^^ 

(4'4e)alkoxycar bonyl, ca rbanw ~ — :~~^v~~- 



5 



d) r' is acetamido; 



R and R is hydrogen and the other is fluoro; 
4?^s^ydrogenrmetbyl-ort3«or 



R* is (1 -6C)alkyI or of the fonnula K\CHj^„- wherein either m is 1 or 2 and R* is 
10 trifluoromethyi, fluoromethyi, (l-4C)alkoxy, (l-4C)alkylS(0)p- (wherein p is 0, 1 or 2), 
( 1 ■4C)alkoxycarbony 1, carbamoyl, H-( 1 -4C)alky Icarbamoy 1, or 

di-aNi-(l-4C)alkyl)carbamoyli or m is 2 or 3 and R*is hydroxy or (l-4C)alkanoylamino. 

e) R' is hydroxy; 
15 R^ and R^ is hydrogen and the other is fluoro; 

R*is hydrogen,'mefhyl~of ara^ " ~ ~~ ~~" 



R* is (l-6C)alkyi or of the formula r\CH2)„- wherem either m is 1 or 2 and R* Ti^ 
. trifluoromgthy _l^ (l-4C)alkoxy. (1 -4C)a lkylS(0)p<whereiiH>4s 0, 1 or- 2). 



(l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, or 
20 diKN-(l-4C)alkyl)carbamoyl, or m is 2 or 3 and R*is hydroxy or (l-4C)alkanoylaminb. 

f) R' is hydroxy; 

R andR is hydrogen and the other is fluoro; 
R"* is hydrogen, methyl or oxo; 
25 R^ is (l-6C)alkyl or of the fonnula R^CH2)„,- wherein either m is 1 or 2 and R^ is 

trifluoromethyi, fluoromethyi, (l-4C)alkoxy, (l-4G)alkylS(0)p- (wherein p is 0, 1 or 2), 
(l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, or 

di-(H-(MC)alkyl)carbamoyl, or m is 2 or 3 and R^ is hydroxy or (l-4C)alkanoylamino. 

^9$) R^ is aqetamidp; , 

R^ and R^ is hydrogen and the other is fluoro; 
. R^ is hydrogen or pxo; 
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R?is<l-6G)alk5?l^Qithef^^ 

trifluoromethyl, (l-4G)alkoxy. (l-4C)alkylS(O)p-(whereinpis 0; i w2). ^ i 

(4^e)allroxycari?onylrcaii>amoylrNK"l^C>al^ 



Tli=<Ii=(i-4e)alkyl)carbainoyl-ijrTO 

5- 

h) R' is acetamido; 
R andR is hydrogen and the other is fluoro; 
— 4l^s-hydr«gen-or^xot — — — '-^ — " ■ 



R is (l-6C)alkyl or of the fonniUa R\CH^^- wherein either m is 1 6r 2 and R*is 
10 trifluoromethyl, fluoromethyl, (l-4C)allcoxy, (l-4C)alkylS(0)p- (wherein p is 0, 1 or 2), 
(l-4C)aIkoxycarbonyI, carbamoyl, M-(l-4C)alkylcarbamoyl, or 

di-(H-(l-4C)aikyl)carbamoyi, or m is 2 or 3 and R'^is hydroxy or (l-4C)aIkanoylamino. 

i) R' is acetamido; 

15 R^ and R^ is hydrogen and the other is fluoro; 

" R*i5hydrog«n ^. • -. 



R is (l-6C)alkyi or of the formula R'CCHi)^- wherein either m is 1 or 2 andU* 
_teifluoromethyl, (l-4C)alkoxv, (l- 4 C^alkylS(0>p- (wherein p n i or 2) , 

(l-4C)alkoxycarbonyl. carbamoyl. H-(l-4C)alkylcarbamoyl, or 
20 di-(N-(l-4C)alkyl)carbamoyl, or m is 2 or 3 and R^ is hydroxy or (l-4C)alkanoylMriino. 

j) R' is acetamido; 

R andR is hydrogen and the other is fluoro; 

R^ is hydrogen; 

25 R^is (l-6C)aIkylorof thefonnuIaR^GH2)„,-wherem 

trifluoromethyl, fluoromethyl, (l-4C)alkoxy, (l-4C)alkylS(0)p. (wherein p is 0, 1 or 2), 
{ l-4C)alkoxycarbony I, carbamoyl, N-(l-4C)alkylcarbamoyl, or 

di-(N-(l-4C)alkyl)carbamoyl, or m is 2 or 3 and R^ is hydroxy or (l-4C)alkanbylamino: 

30 k) R* is acetamido; 

R^ and R^ is hydrogen and the other is fluoro; 
. R^ is. hydrogen; ■ ■ ■ , ■. :v;;,u-. 
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methoxycarboiiylmethyl, carbambylmetfaylv di-(^-m 

~2'-Tiy<ifoxyetlty^ ~' ~ ~ : . - — 



5 1) R' is acetamido; 

2 3 

R andR is hydrogen and the other is fluoro; 
R"* is hydrogen; 
^ R^"Jsmeflg?l7e^^ 

methoxycarbonylmethyl, carbamoylmethyl, di-(H-methyl)carbamoylmethyi, 2^hydroxyethyl or 
10 2-(acetamido)ethyl. 

Particular compounds of the present invention are: 

N-((5S>3-(3-fluoro-4-(4-methyl-3-oxopipera2in-^l-yl)phenyl)-2-oxooxazoIidin-5-yl)- 
niethyl)acetamide; 

15 N-((5S)-3K3-fluoro-4-(4-ethyl-3-pxopiperazin-l-yl)phenyl)-2-oxooxazolidin-5-ylmethyl)- 
acetaxnide7~. ■ . - . . - - — - . 

N^(5S)-3-(3-fluoro-4-(4-(2,2^-trifluoroethyl)-3K)Xopjpe"r2^-l-yI) 
: — oxooxazoiidin-5-ylmethyl)aeetamide5 '-^ 

N-({5S)-3-(3-fluoro-4-(4-(2-fluoroethyl)OM)xopiperazin-l-yl)phenyl)-2-oxooxazolidi 
20 methyl)acetamide; 

NK(5S)-3K3-fluoro-4-(4-(2-hydn>xyethyl)OK)xopiperazin-l-yl)phenyl>2-oxooxazoiidin-5- 
ylmethyOacetamide; 

NK(5S>3K3-fluoro-4-(4-(2-meth6xyethyl)-3-oxopiperazin-l-yl)phenyl>2-oxoo^ 
ylmethyl)acetamide; 

25 NK(5S)-3-(3-fruoro-4K4-metfiylthiomethyl-3-oxopiperazin-l-yl)phenyl).2-oxooxa2olidin-5- 
ylmethyOacetamide; 

N-((5S)-3-(3-fluoro-4^(4-methoxycarbonylnieAyl-3H)xopiperaah-l-yl)pheriyl)i2- 
oxooxazolidin-5-ylinethyl)acetaiDide; 

N-((5S)-3-<3-fluoro-4-(4-carbamoylmethyl-3-oxopiperazin-^ 
■ •■•..■•30 .ylmethyl)acetamide;. ■ ■ ^..-,^•v. •■.. .•■■ ■;,:•■:..; ' • . . ■ ■••,■••■.•'... -.,;- ;,■••. 

N-<(5S)-3-(3-fluoro^K4-W-<iiinethylearbamoylmethyl-3K)xopiperazin-l^ 

.oxooxa2olidin-5-ylmethyi)acetiamide; r- . : ; .. ' 
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5-ylmethyl)ac6tamide; or phanriaceutically.^aoceptkble salts therebf. ^ v? 

"^^culM^pefeirea'compounds otthcinv^ 



N-l(5S)^(3qnuoro.4-(?^theWl^oxopipei^^ 
5 methyl)acetamide; 

N-((5S)-3-(3-fluoro-4-(4-ethylO-oxopiperazm-l-yl)phenylK^^^ 
acetamide; 

-^SW3-fluoro-4-(4-U-fluofoe^^ 
n]fthyl>acetamide; 

10 NK(5S).3K3.fluoro-K4K2-methoxyethyI)-3-oxopiperazin-l.yI)^^^^^ 

ylmethyOacetamide; or pharmaceutically-acceptable saJts thereof. 
An especially preferred compound of the invention is : 

N-((5S).3K3-fluoro-4K4K2-fluoroethyl).3K>xopipera2in-l.yl)phe^^^^^^ " 

methyl)acetamide; or pharmaceutically-acceptable salts thereof 
15^ Jp a farther aspect the present invention provides a process for preparing a compound 

^^ormula a) or a pT^^ 

(I) may be prepared by deprotectiiig a compoundlirtKe formula (II): 




■20 ■ 

wherein R^-R^ are as hereinabove defined, r'» is R' or protected R' and R" is R^ or protected R^ 
and thereafter, if necessary, forming a pharmaceutically-acceptable salt. 
25 ^"'t^^ting groups may be removed by any convenient method as described iri^^^ 

literature or kno^vn to the skilled chemist as appropriate for the removal of the protecting group 
iaquestion, such methods being chosen so as to effect removal of the protecting group with 
minimum disturbance of groups elsewhere m the molecule. 
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-r'-i'rfl-:-:<--' \ .SpcQificcxemaples of 

which "lower"; signifies that the grpup to wluch itis applied:p It ; 

: will be understood^thatrtheseiBJHmiiples £ffe^ Wfiere'specific examples ofmfeUiods^ ~" ~ 

. f,jr the reffiOVaffTof proiectiiig^oups'a^ these Mesimirafly^not exhaustive7 The — 

5 use of protecting groups and methods ofdeprotection not specifically mentioned is of couree 
Avithin the scope of the invention. 

A carboxy protecting group may be the residue of an ester-forming alip|hatic or 

araliphatic^cohol^rt>f anrester-funning silanol (the s^~aIcoKoI or silanpl preferably 

containing 1-20 carbon atoms). 

10 Examples of carboxy protecting groups include straight or branched chain 

(l-12C)alkyl groups (eg isopropyl, IfiH-butyl); lower alkoxy lower alkyl groups (eg 
methoxymethyl, ethoxymethyl, isobutoxymethyl; lower aliphatic acyloxy lower alkyl groups^ 
(eg acetoxymethyl, propionyloxymethyl, butyryloxymethyl, pivaloyloxymethyl); lower 
alkoxycarbonyioxy lower alkyl groups (eg 1-methoxycarbonyloxyethyl, 

15 1-ethoxycarbonyloxyethyl); aiyl lower alkyl groups (eg p-methoxybenzyl, Q-nitrobenzyl. 
l5^Mlf6bei^l;1jen2tf>xlr^ alliy IJsilyr^m^s^ 

Ifia-butyldimethylsilyl); tri(lower alkyOsilyl lower alkyl groups (eg trimethylsilylethyl); and 

(2d6C)alkenyJ-groups-(^g allyl and vinyletM)r^ ^— — - 

Methods particularly appropriate for the removal of carboxyl protecting groups 

20 include for example acid-, metal- or en^rmically-catalysed hydrolysis. 

Examples of hydroxy protecting groups include lower alkenyl groups (eg allyl); lower 
alkanoyl groups (eg acetyl); lower alkoxycarbonyl groups (eg iHi-butoxycarbonyl); lower ^ 
alkenyloxycarbonyl groups (eg allyloxycarbonyl); aiyl lower alkoxycarbonyl groups (eg 
benzoyloxycarbonyU p-metho>orb«uyloxycarbonyl, i^-nitrobenzyloxycarbonyl, 

25 p-nitrobenzyloxycarbonyl); tri lower alkyl/aiylsilyl groups (eg trimethylsilyl, 

leit-butyldunethylsilyl, Ififl^butyldiphenylsilyl); aryl lower alkyl groups (eg benzyl) groups; and 
triaryl lower alkyl groups (eg triphenyhnethyl). 

Examples of amino protecting groups include foimyl, aralkyl groups (eg benzyl and : 
substituted benzyl, eg p-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, an^ 
30 *riphenylmethyl); di-p-anisyline1^^^ . 
isrl-butoxycarbpnyl); lower alkenyloxycarbonyl (eg al^l^^^^ 

al-Hpxycafbonyl g^ ben?yloxycarbpnyl, p-methoxybenzyipxycarbonyi, ; ^ 
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teil-butyldihiethylsity^ 

"groups; ' ■ :■ ' ■ ~^ ~' ""^~ ' ~- — - — — — — ■ ■ — — 



^Methods appropriateToriemova^ 

5 example, acid-, metal- or enzymically-catalysed hydrolysis, for ^ 
ft-nitrobenzyloxycarbonyl, photolysis and for groups such as silyl groups, fluoride. 

Examples of protecting groups for amide groups include aralkoxymethyl (eg. 

bcu^yloxymeihyl and suDsatuied benzyloxymethyl); alkoxymethyl (eg. methoxymethyl and 

trimethylsilylethoxymethyl); trialkyl/arylsilyl (eg. trimethylsilyl, t-butyldimethylsilyl, tsiL- 

10 butyldiphenylsilyl); tri alkyl/arylsilyloxymethyl (eg. lerl-butyldimethylsilyloxymethyl, 

len-butyldiphenylsilyloxymethyl); 4-alkoxyphenyl (eg. 4-methoxyphenyl); 2,4- C) 
di(alkoxy)phenyl (eg. 2,4-dimethoxyphenyl); 4-alkoxybenzyl (eg. 4.methoxybehzyl); 2,4- 
di(alkoxy)benzyl (eg. 2,4-di(methoxy)benzyl); and alk-l-ehyl (eg. allyl, but-1 -enyl and 
substituted vinyl eg. 2-phenyIvinyl). 

15 Aralkoxymethyl, groups may be introduced onto the amide group by reacting the latter 

group wWTtte^ropSte^Sl^ - " 

Alkoxymethyl. tri alkyl/arylsilyl and tri alkyl/silyl groups may be introduced by rea'Sing the 

amide-with^he-^pprepriate^loride^d^e^noving wiA^ddrO 



containing groups fluoride ions. The alkoxyphenyl and alkoxybenzyl groups are convenientiy 
20 introduced by arylation or alkylation with an appropriate halide and removed by oxidation with 
eerie ammonium nitrate. Finally alk-l-eiiyl groups may be inttroduced by reacting the amide 
with the apiKopriate aldehyde and removed with acid. 

For further examples of protecting gro»q>s see one of th^ maiiy general texts on the 
subject, for example, 'Protective Groups in Organic Synthesis' by Theodora Green (publisher: 
25 John Wiley & Sons). 

In another aspect of the present invention the compounds of the formulae (I) and (II) 
and pharmaceutically-acceptable salts thereof can be prepared :- 

a) by modifying a substituent iii, or introducing a substitucnt into, another compound of 

the formula (I); 

30 b) whenR^isofthefoimulawNHS(0)„(l-4C)aIkyWwhercinn^^ 

compound of the formulaa) wherein n is 0 or, when n is2 by oxidising a comp^ 
formula (I) wherein nisi; '■'■'■■')■':! '■■:v''i'' 
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a compound of thefonnula (HI) with a compound of the formula (IV): 




(HI) 



5 av) 

d) when R' is hydroxy, by reacting a compound of the formula (V) with a compound of 

the formula (VI): 



r11 — N N 





NH 



O 



10 



(V) 



(VI) 



-14- 

10 



the formula (I) or (II) whei«in r! or r'? is % formula (VII) • 



A 



HN OR^V 
^CO(1-4C)alkyl 



(VH) 



wherein R^-R'', r'° and R" arc as hereinabove defined, 
R" is of the formula -C(=0)(l-4C)alkyl or -S(0)„(l-4C)alkyI, 
R" is (l-6C)alkyl or benzyl, r"* is (l-6C)alkyi and L' is a leaving group; 
eiiitnecfissaiy:.i)_remoMng.any.protecting^ups^ 



5 



ii) forming a pharmaceuticaUy-acceptable salt. 



Methods for converting substituents into other substituents are known in the art. For 
example an alkylthio group may be oxidised to an alkylsulphinyl or alkysulphonyl group, a 
cyano group reduced to an amino group, a nitro group reduced to an amino group, a hydroxy 

10 group alkylated to a methoxy group, or a bromo group converted to an alkylthio group. 

Compounds of the formula a) or (II) wherein r' or R'° is -NHS(0)„ (l-4C)alkyl can 
be prepared by oxidising a compound of the formula (I) or ai) with standard reagents known in 
the art for the oxidation of a thio group to a sulphinyl or sulphonyl group. For example, a thio 
group may be oxidised to a sulphinyl group with a peracid such as m-chloroperoxybenzoic acid 

15 and oxidising agents such as potassium permanganate will convert a thio group to a sulphonyl 
group. Compounds of the fomiula (I) or (II) wherein R' or R'^is -NHS(l-4C)alkyl can be 
prepared by reacting compounds of the formula (III) with a reagent such as (l-4C)alkylSGL 

Standard reaction conditiom for the acetylation of an amine group in a compp^ 
the formula (III) or its conversion to a sulphonamido group ai« known in the art. For example, 
20 the amino ^oup can be acetylated to giye an acetamido group using the Schptten-Baumann 
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procedtire; reacting the compound of the fomiula (III) with acetic anhydride in aqueous sodium 
hydroxide and THF in a temperaturie range of 0° to 60°C, preferably between O^C and ambient 
temperature. PfefeiraiblyTHe^cylSioiris c 

of a compound of the formula (UIAH^^ by performing the hydrogenation in the ^sence 
5 of acetic anhydride. 

A compound of the formula (HI) could for example be converted to a compound of the 

formula (I) or (II) wherein R or R is (1 -4C)S02NH^ by reacting the compound of the formula 

(III) wiifilTsulphoiTO^ cHlondertor example, by reacting the compomid~ortheTormula (III) 

with mesyl chloride in a mild base such as pyridine. 
•0 Alternatively compounds of the formula (I) or (11) wherein R' or R'^ is 

(l-4C)alkyIS02NH- or (l-4C)alkylSONH- may be prepared by reacting a compound of the 

formula (III) with a compound of the formula (IV) wherein L' is a phthalimido group, or 

preferably L* is halo, for example chloro. 

The compound of the formula (IV) wherein L' is phthalimido may be prepared by 
15 oxidising a compoimd of the formula (IVA): 




N — S (1-4C)alkyl 



(TVA) 

with standard oxidising agents known for the conversion of a thio group to a sulphinyi or 
sulphonyl group. Compounds of the formula (TVA) can be prepared by reacting phthalimide 
20 with an alkylthiohalide, preferably the alkylthiochloride (( 1 -4C)alkylSCl). 

A confound of the fomula (III) naay be prepared by reducing a compound of thb 
formula (IIIA): 



25 
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anA) 



5 wherein R^-R'* and R^^ are as hereinabove defined. " ~ ^~ ^ ^ 

Suitable reducing agents include triethylamine/hydrogen sulphide, triphenylphosphine 
or phosphite ester, or hydrogen in the presence of a catalyst. Mor^ specifically a compound of 
the fonnula ailA) may be converted to a compound of the formula (III) by he^^^ O 
aprotic solvent, such as l ,2.dimeth6xyethane. m the presence of P(OMe)3 and subsequently 
10 heating in 6N aqueous hydrochloric acid, or reacting it with hydrogen inthe presence of 
palladium on carbon in an aprotic solvent such as DMF or ethyl acetate. For fur^^ 

'eduction of azides to aminesseeUSP 4,705,799. A compound of the form ula gil A) may 

be reduced and converted to a compound of the formula (I) or ai) in sifii using acetic anhydride 

in DMF. r 

15 



-A compound oflh-e^m^^ 
formula (IIIB): 




20 



(HIB) 



wherein R'' is mesyloxy or tosyloxy, with a source of azide. For example, by reacting ailB) 
with s(>dium azide in an inert solvent such as DMF in a temperature range of ambiem to 100»C. 
nomially in the region of ^S^C - gSX. A compound of the formula (IIIB) may be prepared by 
25 converting the hydroxy group in a compound of the formula (I) or (II) wherein R' or R'° is 
hydroxy into a tosyloxy or mesyloxy group by standard methods known ih the art For «campie 
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by reacting said hydrpxy compoiind of the formula (I) or (11); with tosyl chlbride or m^syl 
chloride in the presence of a mild base such as triethylamine. 

~^ ""MlemaKvelyra compound of the fi (III) may be prep^edrusing simiiar 



processes to those used^hereinabove and hereinafter for the prepaiation of compoiiiids of the 
5 formulae (I) and (II). 

Compounds of the formulae (V) and (VI) are conveniently reacted together in the 
presence of a strong base such as butyl lithium, lithium hexamethyldisilazide, lithium 
— butoxrdc , or lithium diisopropylamideT-Thereaction is convenienUy carried out in an inert 

solvent such as tetrahydrofuran (THF), dimethylformamide (DMF), HJii' - 
10 dimethylpropyleneurea (DMPU) or N-methylpyrrolidone in a temperature range of -78°C to 
-50°C for the deprotonation and cyclisation. Suitable values for R'^ include ethyl and benzyl 
and suitable values for R'" include ethyl and n-propyl, preferably n-propyl. 

A compound of the formula (V) is conveniently prepared by reacting a chloroformate 
of the formula (CICOOR'^) with a compound of the formula (VA): 

IS 




; (VA) 

20 wherein R^R* and R" are as hereinabove defined. The reaction is conveniently carried out in 
the presence of an inorganic or organic base such as sodium bicarbonate or an amine base such 
as dimethylaniline, the former in a solvent such as acetone/water and the latter in an organic 
solvent such as THF, toluene, DMF or acetonitrile: 

A compound of the formula (VA) may be prepared by reducing a compound of the 
25 fonnula(VB): 
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(VB) 



5 wnerein K^-R^ and r" are as hereinabove defined. ~ ~~ 

Many reduction methods suitable for the reduction of a nitro to an amino group are 
known in the art, for example catalytic hydrogenation and metal reductions. Suitable catalysts 
in catalytic hydrogenation include Raney nickel, platinum metal and its oxide, rhodium, 
palladium-on-charcoal and Wilkinson's catalyst iUiCl (Ph3P)3. Catalytic hydrogens^ 
10 conveniently carried out in the temperature range CC - 1 50^C, but preferably at ambient 
temperature at slightly above atmospheric pressure. 

A compound of the formula (VB) is conveniently prepared by reacting together 
compoimds of tiie fonnuiae<VC) and (VD): " 



IS 




o 



(VC) 



r11 — N NH 



20 (VD) 
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in particular flupro. 

~ The"feactieiS'ljgtweenOTjnp 



—pTesen^re-of aff ofgani^^^^ 

5 amine base such as diisopropylethylamine, in an inert solvent such as acetonitrile, DMF, DMPU 
or H-methylpyrroIidone, in a temperature range of 50®C - 150°C. 

Compounds of the fonnula (VD) may be prepared by introducing R" Into a compound 
pftl ie f o i mul a-(Vg): : — ■ , ; . . ■ 

HN N— r16 



(VE) 



wherein r'* is a protecting group, and subsequently removing R'* (depiotecting). Preferably 

1>I6.. . , , 



15 R is ter/-butoxycarbonyl. 



For example, when R" is a substituted or unsubstituted alkyl group, the compound of 
the formula (VE) may be reacted with R' '-L^ wherein is a leaving group, in particular 
tosylate or halo in the presence of a strong base. Suitable bases include sodium hydroxide, 
lithium diisopropylamide, butyllithium and potassium butoxide. The reaction is usually 

20 performed in an inert solvent such as THF or DMF in a temperature range of O^C - 1 OO^C. 

Alternatively, when R' ' is alkyl substimted by an electronegative group, R' ' may be 
introduced into the compound of the formula (VE) by reacting it with the related alkene. The 
compound of the formula (VD) wherein R' ' is 2-hydroxyethyl may be prepared by heating the 
compound of the formula (VE) with ethylene oxide in the temperature range of 

25 40*C- 100°C. 

It may be synthetically simpler to prepare some compounds of the formula (VD) by 
introducing a subst^taent9nto th<5 uiisu^^ 

(VE) which could subsequehUy be converted into the desired r". For example. 



ISOOCID: <WO 97271BaA1 I •> ■ 



.^v''^ wo 97/27188 - v. ^r- 

PCT/GB97/00I69 

-20- 

.r^2H^anoetM could beJnttOd^^ 
itself could be alkylated to alky lamino. 



^ — TTie-fe^^ ot a compound ofthe tbrmuIilT)^FWrwhereiii hydroxy 
A^THW^Tde oftfieToT^^ 

5 butylphosphme and 1,1 '-(azodicarbonyl)dipip«idine in an organic solvent such as THF and in 
thetemperaturerangeO<'.60»C.butprefer^blyatambienttempemture. Details of analogous 
Mitsunobu reactions are contained in Tsunoda et al, TetXetts., M, 1639. (1 993). Amides ofthe 
fuxmula^VliyiHay be prepared by slai.daid procedures ot organic cheSisSTvvhidi^r^^^ 
the ordinary skill of an organic chemist. 
10 When an optically active form of a compound ofthe fonnula (I) is required, it may be 

obtained, by carrying out one of the above procedures using an optically active starting material 

or by resolution of a racemic form of the compound or intermediate using a standard procedure. 

According to a fimher feature ofthe invention there is provided a compound ofthe 
fomiula a), or a phannaceutically-acceptable salt thereof, for use in a method of treatment of 
15 the human or animal body by therapy. 

Ac^rdiriito almth« f^li^^ 



producing an antibacterial effect in a blooded animal, such as man. in need of such 

— ^tment, which-Gomprises^iniste^iB^o^id^mai^^ 

the present invention, or a phannaceutically-acceptable salt thereof. 
20 The invention also provides the use of a compound ofthe piesem invention, or a 

pharniaceutically-acceptable salt thereof, in the manufacture of a novel medicament for use in 
the production of an antibacterial effect in a warm blooded animal, such as man. '"^ 

In order to use a compound of the formula (I) or a phaimaceutically-acceptable salt 

thereof for die therapeutic treatment of mammals including humans, in particular i^ 
25 infection, it is normally formulated in accordance with standard pharmaceutical practice as a 

pharmaceutical composition. 

Therefore in another aspect the present invention provides a phamiaceutical 

composition which comprises a compound ofthe formula (I) or a pharmaceutically-acceptable 

salt thereof and a phannaceutically-acceptable carrier. 
30 The phannaceutical compositions of tiiis invention may be adninistered in standard 

mamier for tile disease condition that it is desired to treat, for example by oral, rectal or 
r, . parenteral administration. Fo^these purposes tfie compounds oftiiis invention may be 
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formulated by; means known inrthe art; into the fomi ofi tot exampW^-iablets^ caps^^ ■- i • ' 
aqueous or oily solutions or suspensions, (lipid) emulsibns, dispersible powders, 
suppositories, ointments, creams, eye drops, nasal drops and sterile injectable aqueous or 



oily solutions or suspensions. 
5 In addition to the compounds of the present invention the pharmaceutical compositioh 

of this invention may also contain, or be co-administered with, one or more known drugs 
selected from other clinically useful antibacterial agents (for example p-lactams or 
ammogiycosides). Iliese may include penicillins, for example oxacillin or flucloxacillin and 
carbapenems, for example meropenem or imipenem, to broaden the therapeutic effectiveness. 
10 Compoimdsofthis invention may also contain or be co-administered with ■ ■ . 

bactericidal/permeability-increasing protein (BPI) or efflux pump inhibitors to improve activity 
against Gram-rnegative bacteria and bacteria resistant to antimicrobial agents. 

A suitable pharmaceutical composition of this invention is one suitable for oral 
administration in unit dosage form, for ocample a tablet or capsule which contains between 
15 lOOmg and Ig of the compound of this invention. 

in another aspect a pharmaceutical composition of the invention is one suitable for 
intravenous, subcutaneous or intramuscular injection! 

-Each patient may-receivcTf or example, a daily intravenous, subcutanebus"or '' 



intramuscular dose of 5 mgkg-1 to 20 mgkg-1 of the compound of this invention, the 
20 composition being administered 1 to 4 times per day. The inttavenous, subcutaneous and 
intramuscular dose may be given by means of a bolus injection. Alternatively the intravenous 
dose may be given by continuous infusion over a period of time. Alternatively each patient will 
receive a daily oral dose which is approximately equivalent to the daily parenteral dose, the 
composition being administered 1 to 4 times per day. 

25 

Antihacterial Activity ^ 

The pharmaceuticaily-acceptable compounds of the present invention ai« useful 
antibacterial agents having a good spectrum of activity in sdlm against standard Gram-positive 
organisms, which are used to screen for activity against pathogenic bacteria. Notably, the 
30 pharmaceutically-acceptable compounds of the present invention show activity against 

enterococci, pneumococci and methicillin resistant strains of S. aureus and coagulase negative 
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A staphylGcoccfeme^ata^^ 

detennined in a stahdahi test syistem. 

I he Mtibactiffal prdpeiPS^s W of the invention may also be 



demonstrated in m^Q in conventronal te^.: N^^ overt toxicity or othe^^bW^de^^ts^ 
5 observed when compounds of the formula I are so tested. 

The following results were obfeined on a standard in ijilm test ^stem. TTie activity 
described in tenns of the minimum inhibitory concentration (MIC) detennined by the 
agar-diiution technique wim an mocnlum size of 1 0 ^ CFU/spot. ■ . ■ ■ : — — - 



IS 



Staphylococci were tested on agar, using an inoculum of 104 CFU/spot and an 
10 incubation temperature of370G for 24 hours -standard test conditibm^ 
methicillin resistance. 

streptococci and enterococci were tested on agar siqjplemented with 5% defibrinated 
horse blood, an inoculum of 104 CFU/spot and an incubation temperature of 3 70C in an 
atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of the 
15 test organisms. 



^^^^^ ~ MKL(ug« 



2Q Staphylococcus aureus: 



Oxford 



1 



Novb, Res 2 
MRQS 2 
MRQR 4 
25 Coagulase Negixtive St^hylocdcci 

MS 
MR 

Streptococcus pyogenes 

C203 1 
30 Enterococcus faecalis . 2 

Bacillus subtilis > j 



0.5 
1 
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Novb. Res Novobiocin resistant 
MRQS = methicillin resistant quinolone sensitive 
"NIRQR~=methicillinl€sistMt"q^ 



"MR ~= melhicilliri resistant " " ~ ' " ~ 7 -- - 

5 

The invention is now illustrated bm not limited by the following Examples in 
which unless otherwise stated : 

i) evaporations wCTex^gd'oiif By rotary evaporation in vacuo and w^CZ^ 

procedures Avere carried out after removal of residual solids by filtration; 
(") operations were carried out at ambient temperatiu-e, that is in the range 1 8-26°C 

and in air unless otherwise stated, or unless the skilled person would otherwise work under 
an inert atmosphere; 

(iii) column chromatography (by the flash procedure) was perforaied on Merck 

Kieselgel silica (Art. 9385); 

15 (iv) yields are given for illustration only and are hot necessarily the maximum 
^teinable; " " ' — — 

(v) the structures of the end-products of the formula I were confirmed by NMR and 

s pectr al techniques (proton-magnetic-resommee-speetra-were^termined in D6-^^ 
unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a field 
20 strength of 300 MHz, or a Bniker AM250 spectrometer operating at a field strength of 250 
MHz; chemical shifts are reported in parts per million downfield (S scale), using 
tetramethysilane as an internal standard when using CDCI3 but otherwise using an internal 
signal when using D6-DMSO; and peak multipKcities are shown thus: s. singlet; d, doublet; 
dd, doublet of doublets; ddd, doublet of double doublets; t, triplet; q, quartet; dq, doublet of 
25 quartets; m, multiplet; dm, doublet of multiplets; br. broad; fast-atom bombardment (FAB) 
mass spectral data were obtained using a Platfomi spectrometer (supplied by Micromass) 
run in electrospray and, where appropriate, either positive ion data or negative ion data were 
collected]; 

(vi) intermediates were not generally fully characterised and purity was in general 

30 assessed by thin layer chromatographip, infi-a-red (IR), mass specu^l (MS) or NMR 
analysis; 

. and 
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the following abbreviations 1^^ 

MJa-dimethylfonntoiide; 

THF 



TFA"~ 
DMSO 
CDCI3 
CI 

DMPU 



tetrahydrofiiran; 



trifluoroacetic"^id; ~~ 
dimethylsulfoxide; 
deuterated chlorofonn; 
chemical ionization; 



PClf-/Gil97/0())169 



^,i-dlmemyl-3,^.:,,o.tetrallydro-2(lH)-pyrimidi^ 
(NJ^-dimethylpropylene urea). 



■ o 

r ■ ■ ■ 
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Example 1 

(5R)-5-Azidomethyl-3-(3-fluoro-4r {4-methyl-3-oxopiper^n-I -yl}phenyl)oxazolidin-2-one 
(82(teag) was dissolved m dfyl>MFX201nifl)~andlheiro^^^ with argori7 Palladium ~ 

( 1 0% oiTcafbonriMingXw 
5 hours under hydrogen confined in a balloon. Pyridine (0.38 ml) and acetic anhydride (0.44 
ml) were added, and the mixture stirred at ambient ten^rature for 16 hours: The mixture 
was evaporated to dryness, and chromatographed on silica using as eluant a gradient 
increasing™ polarity from 0 to 5% methanol in dicMoroSi^ane. Relevant fractions weie 
combined and evaporated to give N-(5S)-[3-(3-fluoro-4-{4-methyl-3-oxopiperazin- 1 - 
10 yl}phenyl)-2-oxooxazolidin-5-ylmethyl]acetamide (350mg). 

MSjCElfiettosDiajai 365 (MH+). 

NMRfCPCll X^ 2.02 (s,3H); 3.03 (s, 3H); 3.41 (t,2H); 3.46 (t, 2H); 3.55-3.72 (m, 
15 2H); 3.76. 3.77 (s + dd, 2H + IH); 4.06 (t, IH); 4.76 (m, IH); 6.17 (br t, IH); 6.91 (t, 

IH); 7.0jr(dm,TH)r7.48 (dd, IHJT : ~ 

The-(JR).=5.=a2idomethyli=^43=fluor^-4-44-methyl-3-oxopiperazin-4-^ 

one used as starting material was obtained as foliovt^ :- 

20 

1 -/cr/-Butoxycarbonyl-3-oxopiperaane (see Tetrahedron Lett. (1 980), 2 1 (32), 30 1 9-20 for 

outline of synthesis, 5g) was dissolved in dry DMF (75 ml) and potassium /c/-/-butoxide 
(3.08g) was added. The mixture was stirred at ambient temperature for 1 hour, then 

iodoniethane (3.9g) was added, and stirring continued at the same temperature for 2.5 hours. 
25 Solvent was evaporated, and the residue chromatographed on silica, using as eluant a 
gradient increasing in polarity from 0 to 1 00% ethyl acetate in iso-hexane. Relevant 

fractions were combined and evaporated to give lrrer/rbutoxycarbonyl-4-methyl-3- 
oxopiperazine (3.92g). 

30 MSjCCD: 215(MH+). 
■ , .:. NMR f CPCla X-^ 1 .48 (s, 9H>; 3.01 (s, 3H); 3.35 (t, 2H); 3.66(t,2H); 4.08(s,2H). 
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l-ter/-Butdxycarbonyl-4rmethyl-3^xopipera^ 

acia (SOliil), andlhe nuxnire stirrea at amHiTnrtemperatoeIoF 2 hours. Solvent was 



evaporated to give l-inetiryl.2-oxopiperaane as a triflubroji^etote salt, with some^c;^s~ 
5 trifluoroacetic acid. 

MS (CD; 114 (MH+). 



NMR rr;pr;il X.a: 3.11(s.3H); 3.62(t,2H); 3.72(t,2H); 4.05 (s,2H). 

10 

W-Diisopropylethylamine (11.5 ml) and Nmethyl-2-oxopiperazine(4.12g) were added t<i 
a solution of 3,4-difluoronitrobenzene (1.82 ml) in acetonitrile (100 ml), and the mixture 
heated to reflux for 16 hours. Solvent was evaporated, and the residue chiomatographed on 
silica, using as eluant a gradient increasing in polarity from 0 to 100% ethyl acetate in iso- 
15 hexane. Relevant fractions were combined and evaporated to give 3-fluoro-4-(4-methyl-3- 
oxopiperaa^ — — — 



-Ma:(Qi;-254^MH±)^ 



20 NMR fPMSO-P6) 3.06 (S.3H); 3.53 (t,2H); 3.67 (t. 2H); 3.97 (s, 2H); 6.90 (t. IH); 
7.95 (dd, IH); 8.02 (m. IH). ' i 

3-Fluoro-4-(4-inethyI-3-oxdpiperazin-l.yl)nitroben2ene (3.33g) was dissolved in a mixture 
of DMF (40 ml) and methanol (10 ml), and the solution flushed with argon. Ammonium 
25 formate (4.15g) was added, and the mixture cooled to 5'' C. Palladium (10% on carbon, 
104mg) was added, and the temperature allowed to rise to ambient as the mixture was 
stirred under argon for 2 hours. Solvents were evaporated to give an air sensitive product, 5- 
amino-2-(4-methyl-3-oxopiperazin-l.yl)flu6robenzene, which was used as such in the next 
stage. 

30 ■ ■ . • . . ...... 

MSiCUi 224 (MH+). 
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NMR rCPCl23L£: 3.02 is; 3H); 3.27 (t, 2H); 3.42 (t. 2H); 3.69 (s, 2H); 4;13 (br s, 2H); 
6.40 (m, IH); 6.44 (dd, IH); 6.77 (t, IH). 



5-Amino-2H?J-methyl-3-dxc^^^^ 

5 (40 ml) under argon, and the solution cooled to -20°C. //^-Dimethylaniline (2.1 ml) was 
added, followed by benzyl chloroformate (2.07 ml), and the mixture stirred for 10 minutes at 
-20''C. The temperature was allowed to rise to ambient over 16 hours. The mixture was 

diluted wilh ethyl acetate, and-washed twicr^lh water, and then brine. Alter drying 

(MgS04) and evaporation of solvent, the residue was chromatographied on silica, using as 

10 eluant a gradient increasing in polarity from 0 to 5% methanol in dichloromethane. 

Relevant fractions were combined and evaporated to give 5-benzyloxycarbonylamino-2-(4- 
methyl-3-oxopiperazin- 1 -yOfluorobenzene (4.6g). 

MS fCTV 358 (MH+). 

15 



□mmiXjB: 2.97 (s, 3H); 3.31: (t, 2H)r3.41 (t, 2H); 3:70lsr2H); 5,16 (s. iH);" 6.81 
(t, l H); 6.98 (in, 2H); 7.33 (m,6H). 



5-Ben:q^loxycarbonylamino-2-(4-methyl-3-oxopiperazin-l -yl)fluorobenzene (4.5g) was 
20 dissolved in dry THF (100 ml) under argon and the solution cooled to -78*»C. A solution of 
w-butyllithium (8.67 ml, 1.6 M in hexane) was added to this whilst keeping the temperature 
below -60*»C. The mixture was stirred for 5 minutes and (i?>glycidylbutyrate (1 .86 ml) was 
added. Stirring was continued at -78''C for 30 minutes and the temperature then allowed to 
rise to ambient over 16 hours. The mixture was evaporated to dryness and then treated with 
25 dichlorpmethaiie. The mixture was filtered to give (5R)-3-(3-fluoro-4-{4-methyl-3- 
oxopiperazin-l-yl}phenyl)-5-hydroxymethyloxazolidih-2-one (409mg). The residual 
organic solution was washed twice with water, and then brine. After drying (MgS04) and 
evaporation of solvent, the residue was chromatographed on silica, using as eluant a gradient 
increasing in polarity fix>m 0 to 6% methanol in dichloromethane. Relevant fractions were 
30 combined and evaporated to give further (5R)-3-(3-fluoK>-4-{4-methylO-oxopiperajdn-r- ^ 
yl>phenyl>5-hydrQxymethyloxazolidin-2-one product (535mg). 
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MS (CI); 324 (MH*). 



3Hr3T8r(mniir 3:94 (da: ra);-47(JJI^^ 
5 7.14(dd, IH); 7.56 (dd, lH). 

(5R)- 3-(3-Fl«oro^-{4-methyl-3-oxopiperazin-l-yl}phenyl)-S-hydK)xymefe^^^ 
-^(900mg) was dissolved1,rpyridmet20 la l) . aiid coole d to 0 " C. 1 nethylamine (0.5 ml) 

and methanesuifonyl chloride (0.24 ml) were added, and stirring continued at S^C for 2 
10 hours. Solvent was evaporated, and the residue chromatographed on silica, using as eluant a 

gradient increasing in polarity from 0 to 3% methanol in dichloromethane. Relevant 
firactions were combined and evaporated to give (5R).3-(3.fluoro-4-{4-methyl.3. 

oxopiperazin-l-yl}phenyl).5Kmethanesulfonyloxymethyl)oxa2olidih-2.one(990mg). 
15 MS fFlP^r^^f^prny); 402 (MH+). 



NMRICDrii U: 3.04 (s,3H); 3.11 (s,3H); 3.42 (af,4H); 3.77 (s,2H); 3.93 (dd, IH)- 
-4JA^ JH)^^^dq, 2H)^A92-(m^«)^.6.92-^^ 



20 Sodium azide(924mg) was added to a solution of (5R)-3-(3-fluoro-4-{4.niethyl.3. 

oxopiperazin-l-yl}phenyl)-5-(methanesulfonyloxymethyl)oxazoHdin-2-one (950ihg) in di^ 
DMF (50 ml), and the mixture heated at 75«»C for 2 hours. The mixture was diluted wiOi 
ethyl acetete and washed with three portions of water. The aqueous layer was then back- 
extracted with two portions of ethyl acetate, and the combmed organic extracts dried over 

25 MgS04. Evaporation gave (5R).5-azidomethyl-3-(3.fluoro.4-{4-methyI.3-oxopipera2in.l- 
yl}phenyl)oxazoIidin-2K)ne product which was used' witiiout further purification. 

MSiCDi 402 (MH+). 

30 NMR (CPria jbS: 3.03 (S. 3H); 3.42 (dm. 4H)^ 3.59 (dd, IH); 3.71 (dd, lH); 3.77 (s, 
2H);, 3.83 (dd, IH); 4.06 (t, IH); 4.80 (m, IH); 6.91 (t, lH); 7.12 (dmaH)- 751 (dd 
IH). 
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Example! 

(5R)-5-Azidomethyl-3-(3-fluoTO-4-{4-ethyI-3-bxopiperazin-l-y 

.. " (75oijjig)\^^~aissolved in a mixture of DMF (5 mT)and ethyl acetate (10 ml), and the^~ ~ 

solution purged with argoiTrPaliadium (1 0% on carbon, ISOmg) was added, followed hy~ 

5 acetic anhydride (0.4 ml) and the mixture stirred at ambient temperature under hydrogen 

confined in a balloon for 2 hours. The mixture was filtered through celite, evaporated- to 

dryness, and chromatographed on silica, using as eluant a gradient increasing in polarity 

from O to i o% methanol m dichloromethane. Relevant fractions were combined and 

evaporated, and the residue purified by crystallisation ft^om acetonitrile to give N-(5S)-[3-(3- 

10 fluoro-4-{4-ethyl-3-oxopiperazin-l-yl}phenyl)-2-oxooxazolidin-5-yImethyl]acetamide 
(145mg). 

MSaEkcttosptajOi 379 (MH+). 

15 NMRfDMSO-D(>) fi' 1.06 (t,3H); 1.83 (s.3H); 3.25-3.45 (overlapping m, 8H); 3.59 (s, 
2H); iWT^^ 

lH);8.19(brt, IH). " 



The(5R)-5-azidomethyl-3-(3-fluoro-4-{4-ethyI-3-oxopiperazin-l-yl}phenyl)oxazolidin-2- 
20 one used as starting material was prepared as follows :- 

1 -/e/-/-Butoxyciarbonyl-3-oxopiperazine (7.5g) was dissolved in dry DMF (250 ml) and 
potassium /err-butoxide (8.4g) was added. The mixture was stirred at ambient temperature 
for 30 minutes, then iodoethane (3.3 ml) added, and stirring continued at the same 
25 temperature for 24 hours. A further equal portion ofiodoethanewas added arid stirring 
continued for 24 hours. Solvent was evaporated, arid the residue partitioned between ethyl 
acetate and water. The organic layer was washed with water, evaporated, and purified by 
chromatography on silica, using as eluant a gradient increasing in polarity from 0 to 25% 
isopropanol in iso-hexane. Relevant fiactions were combined and evaporated to give 1 -/cr/- 

, . .... MS fCD: .229 (Mlit),, ... . . , ,. . . , : ,., ,^ ■ -...^.v;. «..:.-^.:;;;..^;,...,..v iv.^ ■■ v, 
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£fl^RiCIX:^.lJ6(t. 3H); VM7 3.46 (q,2H); 3.64 (t,2H)- 4 06 

"■(s72H)T— : — — .... ■ .. 



5 l-/^r/-ButoxycarboriyI-4^thyl.3^xopiperazine (5.9g) was dissolved in dichloroftiethane 
(100 ml), cooled in an ice-bath, ahd trifluoroacetic acid (145 ml) added. The mixture was 
stirred at the same temperature for i hours. Solvent was evaporated to yield l-cthyl-2^ 



oxopiperaane — — — - — — — -— r — -. — 

product as a salt with 3 moles of trifluoroacetic acid. 

10 

MS(CT): 129(MH+). 

NMR f PM80-P6 ^ rp^ CQ^HL^ 1.09 (t, 3H); 3.41. 3.45 (q + 1, 4H); 3.54 (t, 2H)- 3 76 
(S.2H). 

15 



l-Ethyi.2-oxopiper^e (3TFAlSU0Ti^^ 

A^.A^-diisopropylethylamine-(l 9T5 ml) followed by 3,4-difluoronitrobenzene (2.25^ml)"were 
-added^e^xture^a^4ieated^^«£hBe€or+84iours.-^^^ 



residue chromatographed on silica using as eluant a gradient increasing in polarity from 0 to 
20 4% methanol in dichloromethane. Relevant fractions were combined and evaporated to give 
a solid containing some M^-diis6propylethylamine trifluoioacetate. The s^M was purified 
by dissolving in ethyl acetate and washing w^H with water. Evaporation of the organic layer 
gaye 3-fluoro-4-(4-ethyl.3-oxopipera2in-l-yl)mtroben2ene as a solid (3.44gX 

25 MS (CI); 268 (MH+). 

MMBjeDClal^ 1.21 (t. 3H); 3.50, 3.52(q + t.4H); 3.64 (t.2H): 3.96 (s, 2H); 6.88 (t, 
IH); 7.95 (dd, IH); 8.02 (dd, IH). 

30 3-Fluoro-J.(4;ethyl.3^xopiperazin-l-yI)ni^^ ^ 

(200 ml) and the solution flushed with argon. Palladium (10% on carbon, 180 mg) was 
• . . added, ahd the mixtui^hydrogeuated. ^nde^^^ pressure. After gas uptake had ceased, ' 
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v. : the mixture filtered through ecl^ ; 
oxopiperazin-l-yI)fluorobeiizene, which was used without further pu^ 



MS (ElectrospravV ^IRVMH^' " ~ ~ : " 

NMRfCPCIal-S: 1.17 (t,3H); 3.25 (t.2H); 3.41 (t.2H); 3.48 (q,2H); 3.61 (br s, 2H); 
3.66 (s. 2H); 6.38 (dd, IH); 6.42 (dd, IH); 6.77 (t, IH). 



5-Ainino-2-(4-ethyl-3-oxopiperazin- 1 -yl)fluorobenzene (2.95 g) was dissolved in dry 
10 dichloromethane (50 ml) under argon. Pyridine ( 1 .26 ml) was added, and the mixture 
cooled to -20°C. Benzyl chloroformate (1 .95 ml) was added, and the mixture stirred for 10 
minutes at -20°C, before allowing the temperature to rise to ambient over 1.5 hours. 
Solvents were evaporated, the residue dissolved in dichloromethane and washed with 
sodium bicarbonate solution. After drying (MgS04) and evaporation of solvent, the residue 
1 5 was chromatogr^hed on silica, using as eluant a gradient increasing in polarity from 0 to 
4% methanol in dichloromethane. Relevant fiactions were combined and evaporated to give 
5-ben^lbxycarbonylamino-2-(4-ethyl-3-oxopipera2in-l-yl)fiuorobenzene (3.3g). 

MS fF.lectm<iprav^• 372 (MH+). 

20 

NMR(CDCl3 ^X^ 1.18 (t, 3H); 3.33 (t. 2H); 3.45 (t, 2H); 3.50 (q, 2H); 3.72 (s, 2H); 5.20 
(s, 2H); 6.76 (br s, IH); 6,82 (t, IH); 6.96 (dd, IH); 7.40 (m. 6H). 

5-Ben:qrloxycarbonylamino-2-(4-ethyl-3-oxopiperazin-l-yl)fluorobenzene (3.25 g) was 
25 dissolved in dry THF (100 ml) under argon. The solution was cooled to -78°C, and treated 
with a solution of w-butyUithium (1 .6 M in hexane, 6.02 ml), keeping the temperature below 
-60°C. 1.3-DimethyI-3,4,5,6-tetrahydro-2(lH>-pyrimidone(DMPU, 10m!)wasaddedto 
the resulting mixture to fecilitate stirring, and (R)-glycidylbutyrate (1.29 ml) added. Stirring 
was continued at -78''C for 30 minutes, before allowing the temperature to rise to ambient 
30 over 16hours; Sodium bicarbonate solution (50, ml) was addedi followed by?su^ 

acetate to form two layers. The organic layer was separated, washed twice with water, dried 
, , . . (MgS04) and evaporated. The residue , 
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gradto intreasingiift pp 6% metKahOl ih xlibhldrbrii^^ RelevaMt ^ 

fractions were combined and fcvapbrated to give (5R)-3-(3-fluoro-4-{4-ethyl-3- 
oxopi^Sizin-l.yT}pheiryl):5:hy^^^^^ — ~ 



S MS rF.lertrft<ipr^y)- 77g (Ji/[yi+) 

NMR fPM^O-Pfi) Si 1.08(t, 3H); 3^ 8-3.41 (overlapping m, 6H); 3.59 (s + ddd 3H)- 

— 3.ooccicUi,lH); 3.«U«id.lH); 4.05(triH); 4.67(m,lH) ; 5.16(t,lH); 7.05 (t, IH)- 722 

(dd, IH); 7.55 (dd, IH). 

(5R>3-(3.Fluoro-t-{4-ethyI-3.oxopiperazin-l.yl}phenyI)-5-hydi^ O 
one. (830 mg) was dissolved in pyridine (20 ml), and cooled to CC. Triethylamine (0.41 
ml) and mcthanesulfonyl chloride (0.21 ml) were added, and stimng continued at ambient 
temperature for 2 hours. Solvent was evaporated and the residue dissolved in ethyl acetate. 
IS The resulting solution w as washed with water, dried (MgS04). and evaporated to give (5R)- 
3-(3.fluoro-4-{4-ethyi:3:«>xopipe^-l^^^^ - 

oxiaTOlfdin-2-one (l.Og) wWch was used without further ^^^^ 



20 

NMBJCDClaX^ 1.20 (t 3H); 3.11 (s, 31^; 3.30-3.55 (m, 6H); 3.78 (s, 2H); 3.94 (dd, 
IH); 4.14(t,lH); 4.46(dq,2H); 4.93 (m, IH); 6.92(t,lH); 7.11 (dd, IH); 7 49 (dd 
IH). 

25 (5R>3.(3.Fluoro-».{4.ethyl-3-oxopiperazin-l.yl}phenyl)-5-(methanesulfonylo^ 

oxazolidin-2.one (950 mg) was dissolved in diy DMF (30 ml) and sodium azide (893 mg) 

was added. The mixture was heated at 80<'C for 5 hours, and then evaporated to dryh^ 
The residue was dissolved in ethyl acetate and the resulting solution washed with water and 

driedXMgS04). The crude product so obtained was chromatographed on silica, using as 
30 ehiant a^radientihcreasing in^polarity from O^to^ 6% methanol in dfchlbrbmethaher - 

Relevant fractions were combined and evaporated to give (5R)-5-a2idomethyl-3-(3-flu6r6-4- 
v^;{4rethyMH>x6piperazin-l-yl}phenyl)03ca2oli (777mg); ■ > ■ - . v=>t 
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MSiEtefisjaaiOi 363 (MH+). 



5 3.71 (dd, IH); 3.78 (s, 2H); 3.83 (dd, IH); 4.06 (t, IH); 4.79 (m, IH); 6.91 (t, IH); 7.1 1 
(dm, IH); 7.52 (dd, IH). 



(5R)-5-Azidomethyl-3-(3-fluoro-4-{4-(2-methoxyethyl)-3-oxopiperazin- 1 - 
10 yI}phenyl)oxa2oIidin-2-one (750mg) was dissolved in ethyl acetate (15 ml), and the solution 
purged with argon. Palladium (10% on carbon, 150mg) was added, followed by acetic 
anhydride (0.36 ml) and the mixture stirred at ambient temperature under hydrogen confined 
in a balloon for 2 hours. The mixture was filtered through celite, evaporated to dryness, and 
chromatographed on silica, using as eluant a gradient increasing in polarity from 0 to 5% 
15 methanol in dichloromethane. Relevant fractions were combined and evaporated, to give N- 
(5S)-[3K3-fIuoro-4^{4Hi2-methoxyethyT)TH^ 
ylmethyljacetamide (228mg). 



MS fKlertr»^pr».y>- 409 (MH+). 

NMR rrPria XJ: 2.03 (s, 3H); 3.35 (s + 1, 5H); 3.63 (s + overlapping m, 8H); 3.77 (s + 
overlapping m. 3H); 4.03 (t, IH); 4.77 (m, IH); 6.14 (br t. IH); 6.90 (t, IH); 7.08 (dm. 
IH); 7.47(dd,lH). 

25 The (5R)-5-azidpmethyl-3-(3-fluoro-4-{4-(2-methoxyethyl)-3-oxopiperazin-l - 
yl}phenyl)oxazolidin-2-one used as starting material Was prepared as follows > 

l-/er/-ButoxycarbonylO-oxopiperazine (7.5g) was dissolved in dry DMF (250 ml) arid 
potassium rer/-butoxide (8.4g) was added. The mixture was stirred at ambient temperature 
. . 30 for, 30 minutes, then; l-bromo-2-methoxyethane (3.9 ml) added, and stirring continued atthe^ 
same temperature for 24 hours, A fiirther equal portion of 1 -bromo-2-methoxyethane was 
; : . added and .5tiiring,c0ntinued for ,24 hours. S^^^ was evatpoiated, and the residue^ • 
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partitioned bietween ethyl acetate and water. The organic layer was washed with water and : 

evaporated to give thel-ter/-butQxycarbonyl-4-(2-methoxyethyl)-3H>xopiperazihe (^ 

wKcfi vi^'use^ turtner purification. ^ :~ ~T ~ • . — — 



5 MS n?lectmf;pray>; 259 (MH+). 

NMR fCPril )-Sl 1.45 (s, 9H); 3.36 (S. 3H); 3.48 (t,2H); 3.65 (m,4H); 3.65 (t.2H); 
4.10(s,2 H)r-" 



10 l-/er/-Butoxycart)onyI-4-(2-methoxyethyl>3-oxopiperazine (6.6g) was disso^ - 

dichloromcthane (100 ml), the resulting solution cooled in an ice-bath, and trifluoro^etic O 
acid ( 1 45 ml) added. The mixture was stirred at the same temperature for 2 hours. Solvent 
was evaporated to yield 1 -(2-methoxyethyl)-2-oxopiperazine product as a salt with 4 hiblbs 
of trifluoroacetic acid. 

15 

~ MSiiSai: 159 CSS^ : — —■ ~ 



NMR f DMSQ-Pfi^<^^ £^H^:;i^^Q-(^r3H)r-3.^^^^^ 

3.78 (S.2H). 

20 

l-(2-Methoxyethyl)-2-oxopiperazine (4TFA salt, 13.5g) was dissolved in acetohitrile (200 
ml), and W-diisopropylethylamme (22.6 ml) followed by 3,4<iifluoronitrobenzene (2.2 
ml) were added. The mixture was heated to reflux for 1 8 hours. Solvent was evaporated, 

and the residue chromatographed on silica, using as eluant a gradient increasing in polarity 
25 firom 0 to 4% methanol in dichloromethane. Relevant fractions were combined and 

evaporated to give a solid containing some A^^-diisopropylethylamine trifluoroacetate. The 
solid was purified by dissolving in ethyl acetate and washing well with water. Evaporation 

of the organic layer gave 3-fluoro-4-(4-{2.methoxyethyl}-3-oxopiperazin-l-yl)nitroben2fcne 
as a sojiid (4.07g). 

MS (CI); 298 (MH+). 
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NMR(CPCl2X^ 3.31 (s, 3H); 3.63 (m. 6H); 4.00 (s, 2H); 6.89 (t, IH); 7.95 (dd. IH); 
8.02 (dm, IH). 



3-Fluoro-4-(4-{2-methoxyethyrr-3-oTO 
5 mixture of ethyl acetate (200 ml) and DMF (5 ml), and the solution flushed with argoii. 
Palladium (1 0% on carbon, 200mg) was added, and the mixture hydrogenated under 
ambient pressure. After gas uptake had ceased, the mixture was filtered through celite and 
solvenfwasevapora^ - 

yOfluorobenzene which was used without further purification. 

10 

MSiElfidmsprasO; 268 (MH+). 

NMRfCPCla X^ 3.25 (t,2H); 3.36 (s,3H); 3.55(t,2H); 3.61 (s, 4H); 3.64 (br s, 2H); 
3.70 (s, 2H); 6.40 (dd, IH); 6.44 (dd, IH); 6.77 (t, IH). 

15 

5-Amino-2<4-{2-me&OTcy^ 

dry dichloromethane (50 ml) under argon. Pyridine (1.33 ml) was added, and the mixmre 

- coQled-tQ^gG^Ben^4-ehlor^imate^^T06-ml) was^addedrand^ mixture stirred for 10 
minutes at -20'»C, before allowing the temperature to rise to ambient over 1 .5 hours. 
20 Solvents were evaporated, the residue dissolved in dichloromethane and washed with 

sodium bicarbonate solution. After drying (MgS04) and evaporation of solvent, the residue 
was chromatogr^hed on silica, using as eluant a gradient increasing in polarity from 0 to 
4% methanol in dichloromethane. Relevant fractions were combined and evaporated to give 

5-benzyloxycarbonylamino-2-(4-{2.methoxyethyl}.3-oxopiperazin-l -yOfluorobenzene 
25 (3.28g). 

MS fKlerfm^pray^' 402 (MH+). 

NMR CCPaa XA 3.32 (t.2H); 3.34 (s,3H); 3.56 (t.2H); 3.62 (s,4H); 3.75 (s, 2H); 5.19 
30 (s,2HV. 6:82 (t, IH); 6.84 (sriH); 6.97 <dd, m^^ 
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, ^ 5.Benzyl<>xycarbGnylainin6.2.(4^{^^^^ 
^j^.2g) was dissolved in dry THF (100 ml) under argon, cooled to -78»C, and treated with a 
^ soluliW-oTOburyniitKium (1 :6 M in Hexaner331HI)J^^^ 
-i;3-Dimethl^rr.4;5,5^te^ 

5 resulting 

mixture to facilitate stirring and(R)-glycidylbutyrate (0.93 ml) was added. The mixture was 
stirred at .78°G for 30 minutes, before allowing the tempemture to rise to ambiem over 16 
— Hgu^oditun bicarbonate solution (SOml ) was added, and the whole evaporated to ^ 

dryness. Organic materials were dissolved fh>m the residue using dichloromethane, an^^ 
10 purified by chromatography on silica using as eluant a gradient increasing in polarity fiom 0 
to 10% methanol in dichloromethane. Relevant fractions were combined and evaporated to 

give (5R)-3-(3-fluoro.4-{4.(2.methoxyethyl)-3-oxopiperazin-l.yl}phenyl)-5-hydroxy- 
methyloxazolidin-2-one (1 . 14g). 

15 MS fFiP^rtm^prny): 368 (MH+). 



NMR a>MS0-P6) f>' 3^7(s + m,5H); 3.50 (t, 2H); 3.53 (m, 4H); 3.60 (m,lH); 3.66 (s, 
J2H);.3JU-(m.4H)^3,83 (dd,-l«);-4X)8-(t^lH)-^ 
7,24 (dd, IH); 7.57 (dd, IH). 



20 



(5R).3-(3-Fluoro.4-{4K2.methoxyethyl).3-oxopiperazin.l.yOphenyl).5-hydroxymeth^^^ 
oxazolidin-2-one (l.Og) was <«sSolved in pyridine (25 ml), and cooled to O'C. 
Triethyiamine (0.46 ml) and methanesulfonyl chloride (0.23 ml) were added, and stirring 

continued at ambient temperature for 2 hours. Solvent was evaporated and the residue 
25 dissolved in ethyl acetate, washed with water, dried (MgS04), and evaporated to give (5R)- 

3.(3.fluoro-4-{4.(2.methoxyethyl)-3.oxopiperazin-lvyl}phenyl)-5-(methanesulfonyl. 
oxymethyl)oxazolidin-2-one d-Olg) which was Used without further purification. 



MS (Rlftrtrocpi^y)- 446 (MH+). 

-30 
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NMR(CDCla)±& 3.11 (S. 3H); 3.36 ($, 3H); 3.37 (t, 2H); 3i58 (t. 2H); 3.63 (rti, 4H); 
3.80 (s, 2H); 3.93 (dd, IH); 4,13 (t, IH); 4.43 (dd, lH); 4^50 (ddv lH); 4.92 (in, IH); 



5 (5R)-3-(3-Fluoro-4-{4-(2-methoxyethyI)-3-oxopiperazin-l-yl}phenyl)-5-(methanesulfonyK 
oxyinethyl)oxa3a)lidm-2-one (99Gmg) was dissolved in dry DMF (30 ml), sodium aride 
(868mg) was added, and the mixtiu« heated at SO^C for 4 hours. The mixture was 
evaporated to dryness, and the residuedissolvedTn ethyl acetate and washed with three 
portions of water. The aqueous layer was back-extracted with two portions of ethyl acetate, 
10 and the combined organic extracts dried over MgS04. Evaporation gave (5R)-5- 

azidomethyl-3-(3-fluoro-4-{4-(2-methoxyethyl)-3-oxopiperazin-l-yl}phenyI)oxazolidin-2- 
one (770mg) which was used without ftirther purification. 

MS (Elgctrospray); 393 (MH+). 

~ ~ NMR fCPClaX:!: 3.36 (s. 31^; 3.37 (t, 2H)r3^^ (dd! 1 H); " 

3.78 (s, 2H); 3.83 (dd, IH); 4.06 (t, IH); 4.78 (m, IH); 6.91 (t, IH); 7.12 (dm. IH); 7.49 
: (ddr4H)r ^- —. r—.-^ — 

20 Example 4 

(5R)-5-Azidomethyl-3-(3-fluoro-4-{4-(2-fluoroethyl)-3-oxopiperazin-l- 
yl}phenyl)oxa2oIidin-2-one (360mg) was dissolved in dry DMF (20ml), and the solution 
purged with argon. Palladium (10% on carbon, 72mg) was added, followed by acetic 
anhydride (0.17 ml) and the mixture stirred at ambient temperature under hydrogen confined 

25 in a balloon for 3 hours. The mixture was filtered through celite, evaporated to dryness, and 
partitioned between ethyl acetate and water. The organic extract was washed with brined 
dried (MgS04), and evaporated. The residue was chroinatographed on silica, using as 
eluant a gradient increasing in polarity from 0 to 2.5% methanol in dichlorbmethane. 
Relevant fractions were combined and evaporated, to give N-(5S)-[3-(3-fluoro-4-{4-(2- 

30 fluprQethyl)r3-oxbpiperazin-l -yl}phenyl)-2-6xpox^^ 

MS (Electrospirgy): 397 (MH+). 
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ISlMEiemiikSl 2;Q2 (s, 3H);^ 3.61 (t + overlapping m, 3H); 3.70 

-(xiverlappingTn;-3H)r3:81(^^ 



5 



The(5R>5-azidomethyl-3-(3-fluoro-4-{4-(2-fluoroethyl)-3-oxopiperazin-I- 
yl}phenyl)oxazolidin-2-one used as starting material was prepared as follows 



l-/er/-Butoxycarbonyl-3-oxopiperazine (21.6g) was dissolved in dry DMF (500 ml) and 
10 potassium /er/-butoxide (24.2g) was added. The mixture was stirred at ambient temperature 
for 30 minutes, then l-<4-methylphenylsulfonyloxy)-2-fluoroethane (see J.Med.Chem. 
(1980), 23(9), 985-90 for ouUine of synthesis. 25.9g) added, and stirring continued at Ae 
same temperature for 24 hours. Solvent was evaporated, and the residue partitioned 
between ethyl acetate and water. The organic layer was washed with water and evaporated. 
15 The residue was dissolved in isopropanol and diluted with iso-hexane. precipitating 
^^unawngedTiperaa^^^^^^ 



chromatographed on silica, using as eluant a g^oit increasing in polarity from 0 to 
^^^^ isoprop a nol in ^ ■«>Aexane,_RelevantAactionsj«^^mbined-and ev^^^ 
l-/«-/-butoxycarbonyl-4-(2-fluoroethyl)-3-oxopiperazine(6.74g). 

20 

MS (CW- 247 (MH+). 

NMR (CPrii X^ 1.49 (s,9H); 3.50 (t, 2H); 3.66 (overlapping m. 3H); 3.77 (t, IH); 4.1 1 
(s, 2H); 4.53 (t. IH); 4.72 (t, IH). 



25 



l-r-Butoxycarbonyl-4-(2-fluoroethyl)-3-oxopiperazine (6.65g) was dissolved in 
dichloromethane (500 ml), copied in an ice-bath, and trifluoroacetic acid (150 ml) added. 
The mixture was stirred at the same temperature for 2 hours. Solvent was evaporated to 
yield crude product, which was dissolved in the minimum volume of ethyl acetate. Slow 
30 addition of cUethyl eth^ caused 

as the mono trifluoroacetic acid salt (6.19g). 
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T " l^R f^^ 3.76 iU lHy. 

"—3:81 (sV2H)r 4.5 
5 

1 -(2-Fluoroethyl)-2-oxopiperazine trifluoroacetate (6. 1 g) was dissolved in acetonitrile (1 00 
ml). MA^-Diisopropylethylamine (13 ml) was added to the mixture, followed by 3,4- 

dijfhioronitrobeiizene (3739g)rand^ttemixtiu^ heated to reflux fbr'lSTioufs^ was 

evaporated, and the residue chromatographed on silica, using as eluant a gradient increasing 
10 in polarity from 0 to 4% methanol in dichloromethane. Relevant fractions were combined 
and evaporated to give 3-fluoro-4-(4-{2-fluoroethyl}-3-oxopiperazin-l-yl)nitrobenzene 
product as a solid (4.4g). 

MS (Rlectrn^ravV rMH-^V 

15 

NMK (CDCli) fi; 3.67 (s;4H)T3:721[tTlH)r3:8^^^^^^^ 4:02 ("s;m)r4:58 (t7l^ 
(t, IH); 6.91 (t, IH); 7.96 (dd, IH); 8.02 (dm, IH), 



3-Fluoro-4-(4-{2-fluoroethyl}-3-oxopiperazin-l-yl)nitrobenzene (4.35g) was dissolved in a 
20 mixture of ethyl acetate (250 ml) and DMF (5 ml), and the solution flushed with argon- 
Palladium (10% on carbon, 200mg) was added, and the mixture hydrogenated under 
ambient pressure. After gas uptake had ceased, the mixture was filtered through celite and 
solvent evaporated. The residue was taken up in ethyl acetate, washed twice with water, 
dried (MgS04), and evaporated, to give 5-amino-2-(4-{2-fluoroethyl}.3-oxopiperazin-l- 
25 yOfluorobenzehe pn)duct,which was used without further purification. 

MS fFtectrnspravV 256 (MH+). 

NMR(CTK;i2) 3-28 (t, 2H); 3. 58 (t, 2H); 3.61 (br s. 2H); 3.68 (t. IH); 3.72 (s, 2H); 
30 3,80 (t, IH); 4.56 (t, lH); 4,75 (t, IH); 6.40(ddi JH); 6.44 (ddv IH); 6;78 (tv IH); r 
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, 5-Aimn6-2-(4-{2rfluorpethyl}-3-^oxopip!en^ 

: dry dichloromethane (50 ml) under.argoh. Pyridine (1 .03 ml) was added, and the mixture 
ceoled W-WCr-Benzyl chloroformate Cl^61nl)lii^ addea, and the mixture stirred for 10 
Swiaies ar-20^C7Beiorea^ 
5 Solvents were evaporated, the residue dissolved in dichloromethane and washed with 
sodium bicarbonate solution. Aft^r diyiiig (MgS04) and evaporation of solvent, the residue 
was chromatographed on silica, using as 6luant a gradient increasing ih polarity from 0 to 
j% melhanoliirdiidilurumethaae. Relevant fiactions were comSned and evaporated to give 

5-benzyloxycarbonylamino-2-(4-{2-fluoroethyl}-3-oxopiperazin-l-yl)fluoroben2ene 
10 (3.43g). 

MSiElfiCttfispmjOi 390 (MH+). 

NMRfCPCli) fi- 3-35 (t, 2H); 3. 58 (t, 2H); 3.67 (t, IH); 3.76 (s. 2H); 3.78 (t, IH); 4.55 
15 (t, IH); 4.75 (t, IH); 5.20 (s, 2H); 6.71 (br s, IH); 6.85 (t. IH); 6.99 (dd, IH); 7.37 (m, 

"6H)T- ■ — — — ■■ — —7'-- 



solmion^fJithhjntierfebutoxixie-was-preparedby^ddition^5f«-but>^ 



hexane, 2.9 ml) to a stirred solution of /erz-butanol (0.43g)in anhydrous THF (10 ml) at 
20 -lO^C under argon. Aftercooling to -70°G. a solution of S-benzy loxycarbonylamino-2-(4- 
{2-fluoroethyl>-3-oxopiperazin-l-yl)fluoroben2ene (1.5g) in dry THF (15 ml) was added. 
After 10mmuteis, (R)-glyddylbutirrate(0.67g) indryTHF(15ml) was addedtd ; '"'"^ 

resulting mixture, and istirring continuied at -70'^€ for 15 minutes, before allowing the 
temperature to rise to ambient ovei^ 16 hours. Methanol (10 ml) was added, followed by 
25 saturated sodium bicarbonate solution (20 ml) and water (10 ml). The organics were 

extracted into ethyl acetate (3 x 25 ml), washed v^rith brine and dried (MgS04). Solvent was 
evaporated and the residue purified by chromatography on silica, using as eluant a gradient 
increasing in polarity from 0 to 3% methanol in dichloromethane. Relevant fractions were 
combined and evaporated to give (5R)i3-(3-fluoro-4-{4-(2-fluoroethyI)-3-oxopiperazin-l - 
30 yl}phenyl)-5-hydroxymethyloxazolidin-2-one (1 .07g). 

: MSiElscimaaaxii 356 (MHt). 
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NMR (PMSO-P^) &; 3.32 (t, 2H); 3. 50 (t, 2H); 3.66. 3.55-3.70 (s overlapping m, 5H)j 
3:^3TtriWX78 (ddriH); 4:^^^^ 

5 • ' 

(5R)-3-(3-Fluoro-4- {4-(2-£luproethyl)-3-oxopiperazin- 1 -yl }phenyl)-5-hydroxymethyl- 
oxazoltdin-2^ne (0.8g> was dissolved in pyridine (15 ml), and the mixture cooled to 0°C' 
inemyiamine (.u.j» mi; ana medimiesiirfdnyrcliloride (0.19 ml) were added to the mixture, 
and stirring continued at ambient tonperature for 2 hours. Solvent was evaporated and the 
10 residue dissolved in dichloromethane, washed with water, brine, dried (MgS04), and 

evaporated. The resulting residue was triturated with diethyl ether to give (5R)-3-(3-fluoro- 
4-{4-(2-fluoroethyl)-3-oxopiperazin-l-yl}phenyl)-5-(methanesulfonyloxymethyl)- 
oxazolidin-2-one (0.76g) which was used without further purification. 

15 MSiElficttagaayii 432(MH+). 



NMRfCTX^ll) ft: 3.12(s,3H); 3.41 (t,2H); 3.62 (t, 2H); 3.71 (t, IH); 3.79(t, IH); 3.81 

<-s^^^^4-(^dr^lH);-4.H (tHH)i-4^3 (dd^H i); 4.5 1 (dd7^1iH)r^t:59tt, IH); -4:7Stt7~- 

IH); 4.95 (m,lH); 6.93 (t, IH); 7.11 (dm. IH); 7.50(dd, IH). 

20 

(5R)-3-(3-Fluoro-4-{4-(2-fluoroethyl)-3-oxopipera2in-l-yl}phenyl)-5-(methanesulfonyl- 
oxymethyl)oxazolidin-2-one (719mg) was dissolved in diy DMF (15 ml), and sodium azide 
(647mg) added to the mixture. The mixture was heated at 80'*C for 6 hours, and then 
evaporated to dryness. The resulting residue was dissolved in ethyl acetate, washed twice 
25 with water, and dried (MgS04). Evaporation gave (5R)-5-azidomethyl-3-(3-fluoro-4-(4-(2- 
fluoroethyl)-3-oxopiperazin-l-yl)phenyl)oxazolidin-2-one (413mg) which was used without 
further purification. 

MS fRlpr*rftcpri.y); 381 (MH+). 
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NMR«?Da2)vfi - 5.39.(t, 2ij)j 3.61. (t overlapping m,3H); 3.75 (m, 2H); 3.80 (s 
overlapping m, 3H); ?.83 (dd. lH); 4-()6 (t, IH); 4 58 (1/1 H); 4 74 (t, lH); 4.79 (^^ 

is:92xirra)r^nTrdinriH)r7.5i (ddr^^^ — ,. — ^ — — — — 



S Example <; 

The following illustrate representative pharmaceutical dos^e forms containing the 
compound of formula I. or a pharmaceutically-acceptabie salt thereof (hereafter compound 
X), for dierapeutic or prophylactic use in humans: — — ; ■ . — — - 



10(a) lablfiU msmm 

Compound X 200 

Lactose Ph.Eur J79 

Croscarmellose sodium 12 

Polyvinylpyrrolidone 5 

Magnesium stearate 3 



15 



20 



25 



(b) ~ lahktll SgZtahkl 



-CompmmdJXL^. ^ ^ 



Lactose Ph.Eur , 229 

Croscarmellose sodium 12 

Polyvinylpyrrolidone...... 6 

Magnesium stearate 3 

(c) lahkLin m./t«h^t 

Compound X. I 

Lactose Ph.Eur 92 

Croscarmellose sodium..... , 4 

Polyvinylpyrrolidone... , 2 

Magnesium stearate .„ ^ 1 



30 
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(d) Cacsuk mg/capsule 
Cosx^povm^li^^ 

t^ctoseTH^Eur ' 2B9 

5 Croscarmellose sodium..... 100 

Magnesium stearate , 1 

(e) Inj^ttOTTT ISEmgZml)" 
Compound X 5.0% w/v 

10 Isotonic aqueous solution to 100% 



Buffers, phamiaceutically-acceptable cosolvents such as polyethylene glycol, polypropylene 
glycol, glycerol or ethanol or complexing agents such as hydroxy-propyl p cyclodextrin may 
be used to aid formulation. 

15 

Note " • "~ 

The above formulations may be obtained by conventional procedures well known in the 

- phamiaceutical-art^l3ie4ablets^)-(e) may^^c^nteric coated by means, fd f 

example to provide a coating of cellulose acetate phthalate. 
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jclaims ■ 

1. A compound of the fonnula (I): 



r4/ pS-^ 



r3 



(I) 



wherein: 



R' is ofthe fonnula -hraC(K))(l-4C)alkyl.-NHS(0)„(1.4C)alkyl wherein n is 0. 1 or2 or 
10 R' is hydroxy; 



R and R are independently hydrogen or fluoro; 
R IS hydrogen, methyl, ethyl or oxo; 



.R^ishydr^gen..(J^6CXalkyl,_(2:^aUtenyl.^^^^^ 



wherein either m is 1-4 and R* is trifluoromethyl, difluoromethyl, fluoromethyl,_ 
(l-4C) alkoxy, (l-4C)alkyl S(0)p - wherein p is 0. 1 or 2, (l-6C)alkanoyloxy, 
di-(M-(l-4C)alkyl)amino, N<(l-4C)alkyl)(1.4C)alkan^lammo, cyano, carboxy, 
(l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, di.(H-(l-4G)alkyl)carbamoyl, 

1 -4C)alkyl)( 1 -4C)alkanesulphonamido, -(( 1 -4C)alkyl)ureido, 
N'K(l-4C)alkyl)-H'-((l-4C)alkyl)ureido,N'<(l-4C)alkyl)Kli-(H'-(l-4C)alkyl^^^ 
20 or of the fonnula -0C(=0)NR'(R*) wherein R' and R» are independently hydrogen or 
(l-4C)alkyl or of the fonnula -N(R')S02NR'(R») wherein R^ and R» are as hereinabove 
defmed and R' is (l-4C)alkyl; 

or m is 2-4 and R* is hydroxy. (l-4C)alkanoylamino. amino, (l-4C)alkylamino, 
(l-4C)alkanesulphonamido, ureido, N'-((l-4C)alkyl)ureido, di-<N^.(1.4C)alkyl)ureido or of 
25 the formula - NHSOjNR^CR*) wherein R^ and R* are as heremabove defined; 
and pharmaceutically-acceptable salts thereof 

2. A compound of the formula (I) as claimed in claim 1 wherein : 

R' is of the fonnula -NHC(=0)(l-4C)alkyl; 
R andR is hydrogen and the other is fluoro; 
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is hydrogen, methyl or oxo; 
rMs (1 -6C)alky 1 or of the formula R*(CH2)m- wherein either m is 1 or 2 and R* is v 
irifluoromeffiyi;m6i*>melh>ar(«C)l^ — 
CI^t:)allcoxycar5onyl, carB^^ 

5 or m is 2 or 3 and R^ is hydroxy or (1 -4C)alkanoylamino. 

3. A conipound of the formula (I) as claimed in claim 1 wherein : 

R' is acetamido; 

Rhoid^^ is hydrogen and the otherts^tluofo; ■ ^ 

R^ is hydrogen, methyl or oxo; 
10 R* is (1 -6C)aikyl or of the formula R*(CH2)„- wherein either m is 1 or 2 and R** is 

trifluoromethyl, fluoromethyl. (l-4C)alkoxy, (l-4C)alkylS(0)p- (wherein p is 0, 1 or 2), 
(l-4C)aIkoxycarbonyU carbamoyl, H-(l-4C)alkyIcarbamoyl, or di-(N-(l-4e)alkyl)carbamoyl, 
or m is 2 or 3 and R* is hydroxy or ( 1 -4C)alkanoylamino. 

A compound of the formula (I) as claimed in claim 1 wherein : 
15 R' is acetamido; 

R andTR isTiydrogOT and the adiisT is fluoro; 
R* is hydiogen; 

Klis41-6C)alkyl-or-of4he4brmulaR^^H2)m— where4n^itheF ^ 

trifluoromethyl, fluoromethyl, (l-4C)alkoxy, (l-4C)alkyIS(0)p-(wherein p is 0, 1 or 2). 

20 (l-4C)aIkoxycarbonyI, carbamoyl, N-(l-4C)alkylcarbamoyl, or di-(H-(l-4C)alkyl)carbamoyl, 
or m is 2 or 3 and R^ is hydroxy or (1 -4C)alkanoylamino. 

^' A compound of the formula G) as claimed in claim 1 wherein : 

R' is acetamido;. 

R and R^ is hydrogen and the other is fluoro; 
25 R* is hydrogen; 

R^ is methyl, ethyl, 2, 2, 2-trifluoroethyI, 2-fluoroethyl, 2-methoxyethyl, methylthiomethyl, 
methoxycarbonylmethyl, carbamoylmethyl, di.(H-methyl)carbamoyhnethyl, 2-hydroxyethyl or 
2H(acetamido)ethyl. 

6. A compound of the formula (I), or a phaimaceutically-acceptable salts thereof, as 

30 claimed in claim 1 selected from : - 

N-((5S)-3-(3-fluoro-4-(4-methyl-3-oxopiperazin- 1 -yl)pheny l)-2-oxooxazolidin-5-yl)- 
niethyl)acetamide; 
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N-((5S)r3'<3-fluoror4T{4-ethyl-3rOxopipenizin-l-yl)phenyI)-2-ox^^^ 
• acetamide; ■ 

ifieihyl)acetamicle; and 7 : ^ : :~ ~ '~' 

5 N-((5 S>3-(3-fluoro-4-(4-(2-methoxyethyl)-3-oxopiperazin- 1 -yl)phenyl)-2-oxooxa2olidin-5- 
ylmethyl)£icetamide. 

A compound of the forinula (I), or a pharmaceutically-acceptable salts thereof, as 
claimed in claim 1 being : - ~" ■ 

N-((5S)OK3-fluoro-4K4-(2-fluoroethyl)-3K)xopiperazin-l-yl)phenyl)-2-oxooxazolidin-5-^^^ 
10 methyl)acetainide. 

8. A process for the preparation of a compound of the formula (I) as claimed in claim /) 

1 which comprises :- 

(a) the deprotection a compound of the formula (II): 

Ov r\ o 



ai) 

(b) the modification of a substituent in, or the introduction of a substitiient into, another 
20 compound of the formula (I); 

(c) when R' is of the formula - NHS(0)„(l-4C)alkyl, wherein n is 1 or 2, the oxidation of 
a compound of the formula (I) wherein n is 0 or, when n is 2 the oxidation of a compound of the 
formula (I) wherein n is 1 ; 

(d) when R' is of the formula -NHC(=0)(l-4G)alkyl or -NHS(0)„( l-4C)alkyl, the reaction 
25 of a compound of the formula (III) with a compound of the formula (IV): 
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11— 



R" — N' N 

r4/^ R 




O 



an) 



L'-R 
(IV) 



12" 



(e) when r' is hydroxy, the reaction of a compound of the formula (V) with a compound 
5 of the formula (VI): 



r2 



r3 



(V) 



(VI) 
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.1 1 



(f) whenR isof thefomula-NHC(N))(l-4C)alkyl,thereacti6nofacomppiidd 
formula ^)-with-an amide oftiie formula~(VII)"T —-—r-— 



O 



A 



OR 



13 



HN 

^CO(1-4C)alkyl 



(VII) 



wherein R^, R^. R'* are as hereinabove defined; r'** is r' or protected R' , R" is R' or protected 
R' (wherein R' and R^are as hereinabove defined); R'^ is of the formula -C(=0)(l-4C)alkyl or 
-S(0)„ar4C)alkyl;JR.Llisj(ld6£:)alkyJ^^ 



and thereafter if necessaiy: 
5 i) removing any protecting groups; 



ii) forming a phannaceutically-acceptable salt; 

and when an optically active form of a compound of the formula (I) is required, it may be 
obtained by carrying out one of the above procedures using an optically active starting material 
or by resolution of a racemic form of the compound or intermediate using a standard procedure. 
10 9. A pharmaceutical composition which comprises a compound of the formula (I) or 

a pharmaceutically-acceptable salt thereof, as claimed in any of clauns 1 to 7 and a 
pharmaceutically-acceptable diluent or carrier. 

10. The use of a compound of the formula (I) qr a pharmaceutically-acceptable salt 
thereof, as claimed in any of claims 1 to 7 in the manufacture of a novel medicament for use 
IS in the production of an antibacterial effect in a warm blooded animal, such as man. 
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